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Art Unit: 2625 

DETAILED ACTION 

Response to Arguments 

1. Applicant's arguments, see page 9, lines 7-13, filed 09 May 
2006, with respect to the objection to the Information 
Disclosure Statement have been fully considered and are 
persuasive. Examiner greatly appreciates Applicant supplying 
the additional copy of the Floyd reference for the completeness 
of the case file. The objection to the Information Disclosure 
Statement listed in item 2 of the previous office action, dated 
3 February 2006 and mailed 9 February 2006, has been withdrawn. 

2. Applicant's arguments, see page 9, lines 14-16, filed 09 
May 2006, with respect to the objection to the specification 
have been fully considered and are persuasive. The objection to 
the specification listed in item 3 of said previous office 
action has been withdrawn. 

3. Applicant's arguments, see page 9, lines 17-19, filed 09 
May 2006, with respect to the objections to the drawings have 
been fully considered and are persuasive. The objections to the 
drawings listed in items 4-5 of said previous office action have 
been withdrawn. 

4. Applicant's arguments, see page 9, lines 20-24, filed 09 
May 2006, with respect to the rejections of claims 4 and 14 
under 35 USC §112, 2'''* paragraph have been fully considered and 
are persuasive. The rejections of claims 4 and 14 under 35 USC 
§112, 2''^ paragraph listed in items 6-8 of said previous office 
action have been withdrawn. 
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5. Applicant's arguments, see page 10, lines 1-9, filed 09 May 
2006, with respect to the rejection of claim 9 under 35 USC §101 
have been fully considered and are persuasive. The rejection of 
claim 9 under 35 USC §101 listed in items 9-10 of said previous 
office action has been withdrawn. 

6. Applicant's arguments filed 09 May 2006 have been fully 
considered but they are not persuasive. 

Regarding page 10, line 10 to page 13, line 3: 

Applicant argues that Ishiguro (US Patent 6,501,566 Bl) 
does not teach a) using a threshold value in a binarization 
process which is smaller than a central value of possible values 
as claimed in claims 1 and 10 [and previously claimed as claims 
3 and 12]; and b) using a threshold value in a binarization 
process higher than a central value of possible values as 
claimed in claim 6. 

Examiner replies that, with respect to a), there are three 
threshold values used in the error diffusion, namely Tl=21, 
T2=127, and T3=212. When the pixel value is converted to P=00 
(thus placing the pixel into the group SI), the calculated error 
is D'-O (column 8, lines 41-45 of Ishiguro). Thus, a threshold 
value (Tl) is used in a binarization process (setting pixel 
value to 00) which is smaller than a central value of possible 
values (T2 is the central value of the three possible values of 
Tl, T2 and T3 - Tl is smaller than T2) . 

Examiner replies that, with respect to b) , the recited 
limitation in dispute is a limitation that has been newly added 
to claim 6, However, similar reasoning applies since T3 is 
greater than T2 . 
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Regarding page 13, lines 4-8: 

Applicant argues that Ishiguro does not solve the same 
problem as disclosed by Applicant. 

Examiner replies that the limitations specifically recited 
in claims 1, 6 and 10 are taught by the prior art, and thus the 
claims are rendered obvious under 35 USC §103 (a). Further, 
Examiner wishes to note that, due to the present amendments to 
the claims, all claims are rejected under 35 USC §103 (a) below 
instead of 35 USC §102 (e) as in said previous office action 
since the present amendments to the independent claims incorpor- 
ate subject matter that was determined to be obvious to one of 
ordinary skill in the art at the time of the invention, rather 
than subject matter that was deemed anticipated by Ishiguro. 

Regarding page 13, lines 9-17: 

Applicant argues that Ishiguro does not teach performing 
calculation and distribution of error based on pixel represen- 
tation as claimed in claims 1, 6 and 10. 

Examiner replies that the limitation under dispute was 
originally recite in claims 2 and 11, which have now been 
incorporated into claims 1 and 10 and similar language incorpor- 
ated into claim 6. Examiner did not state or suggest in said 
previous office action that said limitation was taught solely by 
Ishiguro. Instead, as set forth in said previous office action, 
said limitation is taught by the combination of Ishiguro and 
obvious engineering design choice. 

Regarding page 13, line 18 to page 14, line 6: 
Applicant argues that claims 4-5 and 13-14 would not have 
been obvious over Ishiguro and engineering design choice. 
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Examiner replies that Applicant provides no additional 
reasons beyond the dependencies of claims 4-5 and 13-14. Since 
claims 1 and 10 are demonstrated above to be obvious over 
Ishiguro and obvious engineering design choice, claims 4-5 and 
13-14 cannot be considered allowable merely owing to their 
respective dependencies from claims 1 and 10. 

Regarding page 14, lines 7-20: Examiner has fully consid- 
ered the newly added claims 15-17. The new grounds of rejection 
set forth below include: (1) obviousness rejections for claims 1 
and 10 under 35 USC §103 (a) rather than anticipation rejections 
under 35 USC §102 (e) since obvious, but not anticipated, subject 
matter previous rejected under 35 USC §103 (a) has been incorpor- 
ated into claims 1 and 10; (2) an obviousness rejection for 
claim 6 under 35 USC §103 (a) rather than an anticipation rejec- 
tion under 35 USC §102 (e) since obvious, but not anticipated, 
subject matter from the previously recited claim 7 and new 
subject matter has been introduced into claim 6; and (3) rejec- 
tions of newly added claims 15-17. The new grounds of rejection 
have been necessitated by the present amendments to the claims. 

Claim Rejections - 35 USC §103 
7. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 
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8, Claims 1, 4-6, 10 and 13-17 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Ishiguro (US Patent 6,501,566 
Bl) in view of obvious engineering design choice. 

Regarding claims 1 and 10: Ishiguro discloses an image 
processing apparatus (figures 1-5 and column 4, lines 8-19 of 
Ishiguro) comprising : 

• an input unit (figure 3(41) of Ishiguro) successively 
receiving, as inputs, image signals representing pixels 
(column 6, lines 23-27 and lines 40-41 of Ishiguro) • 

• a determining unit (figure 3(42); figure 4; column 6, lines 
47-51; and column 6, line 64 to column 7, line 9 of 
Ishiguro) determining whether an input signal represents a 
white pixel (column 8, lines 46-53 of Ishiguro) . Input 
pixels are error corrected and placed into one of four 
possible locations (figure 8 and column 8, lines 41-48 of 
Ishiguro) . Since the groupings are evenly distributed, a 
white pixel (D=0) will necessarily be placed within the 
first group (D'=0-41) since the error to be distributed 
will not exceed +41. In figure 8 of Ishiguro, it can be 
seen that 126-85=41 (second group (D' =42-126) ) ; 211-170=41 
(third group (D' =127-211 )) ; and the error for the fourth 
group (D' =212-255) will be negative. Thus, a white input 
pixel will necessarily be grouped in the first group and 
processed differently from pixels that are not white, 
specifically pixels that have values D' =42-255. 

• an error diffusion processing unit (figure 3(43-45) and 
column 8, lines 46-64 of Ishiguro) which outputs a signal 
representing a white pixel (figure 8 and column 8, lines 

4 6-53 of Ishiguro) and calculates an error of zero and 
subsequent distribution of zero error to pixels (column 8, 
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lines 51-53 of Ishiguro (D'-0=0 if D'=0)), when the input 
signal represents a white pixel (figure 8 and column 8, 
lines 46-53 of Ishiguro) , 
• said error diffusion processing unit performs error diffu- 
sion process using a threshold value (Tl) in a binarization 
process (pixel value P=00, 01, 10 or 11 - see column 8, 
lines 48-64 of Ishiguro) smaller than a central value 
(T2=127) of possible values of said image signal (figure 8 
and column 8, lines 46-53 of Ishiguro) . 

Ishiguro does not disclose expressly that said error diffu- 
sion processing unit does not perform error calculation and 
subsequent distribution of error. 

However, it would have been an obvious engineering design 
choice to simply not perform the error and error distribution 
calculations when the input pixel is white. Since the error for 
a white pixel is zero, and the subsequent error values to be 
distributed are zero, then eliminating the steps of error calcu- 
lation and error distribution would be an obvious design modifi- 
cation to make since eliminating a superfluous step would 
increase the overall speed of image processing. An additional 
motivation to perform such an obvious engineering design choice 
would be to enhance a particular desired level (column 9, lines 
27-35 of Ishiguro) • 

Further regarding claim 10: The apparatus of claim 1 
performs the method of claim 10. 

Regarding claims 4 and 13: Ishiguro discloses that said 
error diffusion processing unit changes the threshold value in 
accordance with a magnitude of the signal input through said 
input unit (figure 8 and column 8, lines 46-59 of Ishiguro) • 
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Regarding claims 5 and 14: Ishiguro discloses that said 
error diffusion processing unit perforins a process of subtract- 
ing a prescribed value before distributing a calculated error 
(figure 5(#5)/ figure 8 (''Error E" column in table); and column 
8, lines 50-64 of Ishiguro) , and adding the prescribed value 
before performing thresholding (figure 3(41,D,R, D') and column 
6, lines 64-67 of Ishiguro) . 

Regarding claim 6: Ishiguro discloses an image processing 
apparatus (figures 1-5 and column 4, lines 8-19 of Ishiguro) 
comprising: 

• an input unit (figure 3(41) of Ishiguro) successively 
receiving, as inputs, image signals representing pixels 
(column 6, lines 23-27 and lines 40-41 of Ishiguro) . 

• a determining unit (figure 3(42); figure 4; column 6, lines 
47-51; and column 6, line 64 to column 7, line 9 of 
Ishiguro) determining whether an input signal represents a 
black pixel (column 8, lines 46-49 and lines 62-64 of 
Ishiguro) • Input pixels are error corrected and placed 
into one of four possible locations (figure 8 and column 8, 
lines 41-48 of Ishiguro) • Since the groupings are evenly 
distributed, a black pixel (D=255) will necessarily be 
placed within the fourth group (D' =212-255) since the error 
to be distributed will not be less than -43. In figure 8 
of Ishiguro, it can be seen that the error for the first 
group (D'=0-41) will be positive; 42-85=-43 (second group 
(D' =42-126) ) ; and 127-170=-43 (third group (D' =127-211) ) . 
Thus, a black input pixel will necessarily be grouped in 
the fourth group and processed differently from pixels that 
are not black, specifically pixels that have values 
D'=0-212. 
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• an error diffusion processing unit (figure 3(43-45) and 
column 8; lines 46-64 of Ishiguro) which outputs a signal 
representing a black pixel (figure 8 and column 8, lines 
46-48 and lines 61-64 of Ishiguro) and calculates an error 
of zero and subsequent distribution of zero error to pixels 
(column 8, lines 61-64 of Ishiguro (D' -255=0 if D'=255)), 
when the input signal represents a black pixel (figure 8 
and column 8, lines 46-48 and lines 61-64 of Ishiguro) . 

• said error diffusion processing unit performs error diffu- 
sion process using a threshold value (T3) in a binarization 
process (pixel value P=00, 01, 10 or 11 - see column 8, 
lines 48-64 of Ishiguro) higher than a central value 
(T2=127) of possible values of said image signal (figure 8 
and column 8, lines 46-53 of Ishiguro) . 

Ishiguro does not disclose expressly that said error diffu- 
sion processing unit does not perform error calculation and 
subsequent distribution of error. 

However, it would have been an obvious engineering design 
choice to simply not perform the error and error distribution 
calculations when the input pixel is black. Since the error for 
a black pixel is zero, and the subsequent error values to be 
distributed are zero, then eliminating the steps of error calcu- 
lation and error distribution would be an obvious design modifi- 
cation to make since eliminating a superfluous step would 
increase the overall speed of image processing. An additional 
motivation to perform such an obvious engineering design choice 
would be to enhance a particular desired level (column 9, lines 
27-35 of Ishiguro) . 
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Regarding claim 15: Ishiguro discloses an image processing 
apparatus (figures 1-5 and column 4, lines 8-19 of Ishiguro) 
comprising: 

• an input unit (figure 3(41) of Ishiguro) successively 
receiving as inputs, image signals representing pixels 
(column 6, lines 23-27 and lines 40-41 of Ishiguro) . 

• a determining unit (figure 3(42); figure 4; column 6, lines 
47--51; and column 6, line 64 to column 1, line 9 of 
Ishiguro) determining whether an input signal represents a 
white pixel or a black pixel (column 8, lines 46-53 and 
lines 62-64 of Ishiguro) . Input pixels are error corrected 
and placed into one of four possible locations (figure 8 
and column 8, lines 41-48 of Ishiguro) . Since the group- 
ings are evenly distributed, a black pixel (D=255) will 
necessarily be placed within the fourth group (D' =212-255) 
since the error to be distributed will not be less than 
-43 • In figure 8 of Ishiguro, it can be seen that the 
error for the first group (D'=0-41) will be positive; 
42-85 = ~43 (second group (D' =42-126) ) ; and 127-170=-43 
(third group (D' =127-211 )) • Thus, a black input pixel will 
necessarily be grouped in the fourth group and processed 
differently from pixels that are not black, specifically 
pixels that have values D' =0-212. Further, a white pixel 
(D=0) will necessarily be placed within the first group 
(D'=0-41) since the error to be distributed will not exceed 
+41. In figure 8 of Ishiguro, it can also be seen that 
126-85=41 (second group (D' =42-126) ) ; 211-170=41 (third 
group (D' =127-211 )) ; and the error for the fourth group 

(D' =212-255) will be negative. Thus, a white input pixel 
will necessarily be grouped in the first group and process- 
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ed differently from pixels that are not white, specifically 
pixels that have values D' =42-255, 

• an error diffusion processing unit (figure 3(43-45) and 
column 8, lines 46-64 of Ishiguro) which outputs a signal 
representing the white pixel (figure 8 and column 8, lines 
46-53 of Ishiguro) or the black pixel (figure 8 and column 
8, lines 46-48 and lines 61-64 of Ishiguro) and calculates 
an error of zero and subsequent distribution of zero error 
to pixels (column 8, lines 51-53 (D'-0=0 if D'=0) and lines 
61-64 of Ishiguro (D' -255=0 if D'=255)), when the input 
signal represents the white pixel (figure 8 and column 8, 
lines 46-53 of Ishiguro) or the black pixel (figure 8 and 
column 8, lines 46-48 and lines 61-64 of Ishiguro) . 

• said error diffusion processing unit performs error diffus- 
ion process using a threshold value (Tl, T2, or T3 in 
figure 8 of Ishiguro) in a binarization process (pixel 
value P=00, 01, 10 or 11 - see column 8, lines 48-64 of 
Ishiguro) and changes the threshold value based on a 
relationship between the input and the threshold value 
(figure 8 and column 8, lines 46-64 of Ishiguro), wherein 
the relationship is that the threshold value increases 
depending on the increase of the input (column 8, lines 4 6- 
53 of Ishiguro) . The threshold value selected depends upon 
which group the input pixel falls within, and thus which 
threshold the input pixel is closest to. 

Ishiguro does not disclose expressly that said error diffu- 
sion processing unit does not perform error calculation and 
subsequent distribution of error if the input signal is a white 
pixel or a black pixel. 
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However, it would have been an obvious engineering design 
choice to simply not perform the error and error distribution 
calculations when the input pixel is a white pixel or a black 
pixel. Since the error for a white pixel is zero and the error 
for a black pixel is zero, and the subsequent error values to be 
distributed are zero, then eliminating the steps of error 
calculation and error distribution would be an obvious design 
modification to make since eliminating a superfluous step would 
increase the overall speed of image processing. An additional 
motivation to perform such an obvious engineering design choice 
would be to enhance a particular desired level (column 9, lines 
27-35 of Ishiguro) • 

Regarding claim 16: Ishiguro discloses that said error 
diffusion processing unit performs error diffusion process using 
a threshold value (Tl) in a binarization process (pixel value 
P=00, 01, 10 or 11 - see column 8, lines 48-64 of Ishiguro) 
smaller than a central value (T2=127) of possible values of said 
image signal when the input signal represents the white pixel 

(figure 8 and column 8, lines 46-53 of Ishiguro) . 

Regarding claim 17: Ishiguro discloses that said error 
diffusion processing unit performs error diffusion process using 
a threshold value (T3) in a binarization process (pixel value 
P=00, 01, 10 or 11 - see column 8, lines 48-64 of Ishiguro) 
higher than a central value (T2=127) of possible values of said 
image signal when the input signal represents the black pixel 

(figure 8 and column 8, lines 4 6-53 of Ishiguro) . 
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Conclusion 



9. Applicant's amendment necessitated the new ground (s) of 
rejection presented in this Office action. Accordingly, THIS 
ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 
CFR 1.136(a) . 

A shortened statutory period for reply to this final action 
is set to expire THREE MONTHS from the mailing date of this 
action. In the event a first reply is filed within TWO MONTHS 
of the mailing date of this final action and the advisory action 
is not mailed until after the end of the THREE-MONTH shortened 
statutory period, then the shortened statutory period will 
expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated 
from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to James A. 
Thompson whose telephone number is 571-272-7441. The examiner 
can normally be reached on 8 : 30AM-5 : 00PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, David K. Moore can be 
reached on 571-272-7437. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . If you would 
like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 




James A. Thompson 
Examiner 

Technology Division 2625 




DAMO MOORE 
SUPERVISORY RKTENT EXAMINER 
TECHNOLOGY CENTER 2600 



